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Abstract 
Background: The Occupational Safety and Health Administration  and Bureau of Labor 
Statistics deems hospitals as one of the most hazardous places to work, with injury rates almost 
twice the rate found in construction and manufacturing industries. Work related musculoskeletal 
disorders adversely affect the health and well-being of the health care workers. Pain is the most 
common symptom associated with work-related musculoskeletal disorders. 
Purpose: The purpose of this project was to implement and evaluate the effects of an evidence- 
based stretching program on generalized pain scores and professional quality of life among 
healthcare workers who experience musculoskeletal disorders. The hypothesis for this study was 
engaging in a ten minute evidence-based stretching program during workhours for four weeks 
would decrease generalized pain scores and improve professional quality of life for healthcare 
workers who experience musculoskeletal disorders. 
Methods: This project was a pre-test, post-test one-group comparative design feasibility study 
using a convenience sample of healthcare workers from inpatient medical surgical units in a 
tertiary care hospital. The intervention was a ten-minute evidence-based stretching program 
during work hours for four weeks. The participants were assessed for generalized pain and 
professional quality of life before and after the intervention.  
Evaluation: Statistical analysis was performed using SPSS version 24 software. Data was 
cleaned, coded and checked for shape of distribution and outliers. Descriptive statistics were 
used to describe the sample. In order to test the hypothesis, a Wilcoxon Signed Rank test was 
used to compare pain scores and a paired -T test was used to compare professional quality of life 
before and after the intervention.  
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Results: The findings using a Wilcoxon signed rank test indicated a statistically significant 
decrease in pain scores from baseline to post intervention (M = 2.29, SD 1.22 vs M = 1.27, SD 
1.02, p < 0.001). A paired-T test found a statistically significant decrease in secondary traumatic 
stress (component of professional quality of life) (M = 20.96, SD 5.25 vs M = 19.64, SD 5.08, 
95% CI = 0.47 – 2.17, t (43) = 3.12, p = 0.003). No statistically significant differences were 
found for compassion satisfaction (M = 40.8, SD 5.42 vs M = 41.27, SD 5.03, 95% CI = -1.46 – 
0.51, t (43) = -0.98, p = 0.335) and burn out (M = 21.32, SD 5.24 vs M = 20.61, SD 5.22, 95% 
CI = -0. 37 – 1.78, t (43) = 1.32, p = 0.193) pre to post intervention.  
Clinical Implications: The findings of this project showed feasibility of an evidence-based 
stretching program to significantly reduce pain scores and improve professional quality of life 
among healthcare workers who experience musculoskeletal disorders. The findings of this study 
could be used to inform a hospital wide study to see if a larger sample of healthcare workers 
could benefit from this type of program. Future studies could be directed at long-term follow-up 
of outcomes, a cost benefit analysis, and examination of impact on long-term behavior changes 
to sustain health habits.  
Keywords: musculoskeletal injury/ musculoskeletal disorder/ sprains/ strains/ work related 
injuries/ exercises-stretching/ physical activity/work-place interventions/ health care worker/ 
nurses/pain/professional quality of life. 
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Feasibility of an evidence-based stretching program on healthcare worker pain scores and 
professional quality of life 
SECTION ONE: INTRODUCTION AND OVERVIEW OF THE PROBLEM 
Healthcare workers are invested in providing holistic care for their patients but often 
forget about self-care (Blum, 2014; Iacono, 2010; Nahm, Warren, Zhu, An & Brown, 2012). 
Engagement in activities such as pushing, pulling and lifting patients with limited mobility may 
significantly increase the healthcare workers’ risk for on-the-job musculoskeletal disorders 
(Burdof, Koppelaar & Evanoff, 2013; Mark, Hughes, Belyea, Chang, Hofmann, Jones & Bacon, 
2007; Sezgin & Esin, 2014). Pain is the most common symptom associated with work-related 
musculoskeletal disorders (Tullar, Brewer,Amick, Irvin, Mahood, Pompiti et al, 2010).  In a 
study of nurses, Sezgin and Esin, (2014) found the lifetime risk of musculoskeletal disorder 
increases throughout their careers with initial onset as early as the first year of work, and an 
incidence of 57% - 62%.  
Problem Statement 
 Work related musculoskeletal disorders adversely affect health and well-being of the 
healthcare workers (Lee, Lee & Gershon, 2015).  The American Nurses Association (ANA) 
Health and Safety Survey Report of 2011 identified disabling musculoskeletal injuries as one of 
the top three health and safety concerns which influence the healthcare workers decision to 
continue practice (ANA, 2011). In addition they reported that eight out of ten nurses continued to 
work despite musculoskeletal pain. As evidenced from these statistics, there is a significant need 
to understand and address strategies to reduce musculoskeletal disorders among healthcare 
workers. Various interventions have been implemented and studied to reduce these injuries 
including physical conditioning or exercise programs, educational programs, disability 
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management, organizational policies and assistive equipment for patient handling (Tullar et al., 
2010). 
The tertiary care suburban hospital in Delaware where this project was carried out 
reported an injury rate of 4.48% for 2016. Out of the 652 total injuries reported in 2016, 
sprain/strain of various body parts classified as musculoskeletal disorder accounted for 197 
cases. Reduction of employee injuries is one of the goals embedded in the annual operating plan 
of the hospital.  
Current Practices 
 The hospital currently has mechanical ceiling lifts in patient rooms and air transfer 
mattresses in procedure areas for patient handling.  There is a wellness department with wellness 
instructors and gym available onsite free of cost for all employees, but there was no formalized 
stretching program offered during work hours at the time of this project. 
Purpose of the DNP Project 
The purpose of this project was to implement and evaluate the effects of an evidence-
based stretching program on generalized pain scores and professional quality of life among 
healthcare workers who experience musculoskeletal disorders. The hypothesis for this study was 
engaging in a ten-minute evidence-based stretching program during workhours for four weeks 
will decrease generalized pain scores and improve professional quality of life for healthcare 
workers who experience musculoskeletal disorders. 
Project Outcomes 
Establishing an evidence-based work place stretching intervention and education includes 
the following potential benefits at the organizational level: (1) providing identification of pain 
among healthcare workers, which would potentially reduce the work-related musculoskeletal 
FEASIBILITY OF AN EVIDENCE-BASED STRETCHING PROGRAM 11 
disorders, (2) offering an opportunity to inform an evidence-based intervention, (3) improving 
professional quality of life for healthcare workers as a result of the intervention and (4) 
decreasing the workers’ compensation costs associated with work-related musculoskeletal 
disorders. In addition efforts will be made to disseminate information internally in the hospital 
through nursing grand rounds and posters. Dissemination of information outside the hospital will 
be facilitated through participation in poster presentations during local and national conferences 
and publication in a peer-reviewed journal. 
Background and Significance of the problem 
The Occupational Safety and Health Administration (OSHA) and Bureau of Labor 
Statistics deems hospitals as one of the most hazardous places to work, with injury rates almost 
twice the rate found in construction and manufacturing industries (Hellerband, 2017). In 2014, 
the Bureau of Labor Statistics reported 6.2 work related injuries per 100 full-time healthcare 
workers compared to 3.2 cases in private industry (Bureau of Labor Statistics, 2016). More than 
half of the injuries (54%) resulting in days away from work are attributed to musculoskeletal 
disorders classified as sprains and strains (OSHA, 2013). Within the National Council on 
Compensation Insurance (NCCI) data for 2005-2009, the most common type of claim was ‘strain 
or injury by’, with lost-worktime costs totaling $22,440 per person including $11,854 in medical 
expenses and $10,587 in indemnity costs (OSHA, 2013). Sprains and strains accounted for the 
largest share of workers’ compensation claims and costs. 
Increased physical demands. According to the Centers for Disease Control (CDC), the 
average American is 25 pounds heavier than 50 years ago with the prevalence of obesity at 
36.5% (CDC, 2016). Increased body weight of patients can result in higher physical demands 
and higher rates of musculoskeletal disorders among healthcare workers. In addition there is an 
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upward trend in the average age of nursing workforce which may also increase the risk and 
frequency of musculoskeletal disorders among nurses (Phillips & Miltner, 2014). As our nursing 
workforce ages (average age 50 years) and we face a critical nursing shortage in this country (an 
expected 30% by 2020), preserving the health of our healthcare workers and reducing work-
related musculoskeletal disorders in healthcare workers is critical (NIOSH, 2016; ANA, 2014). 
Financial impact. Work injuries can have a serious financial impact on hospitals, 
healthcare workers and their families including medical treatment costs, settlement for workers 
compensation, administrative costs, temporary staffing, and reduced patient satisfaction (Mark et 
al, 2007). Healthcare workers can experience financial as well as psychological burden when 
they can no longer work and earn income to support themselves or their families. Some 
cumulative injuries require workers to permanently change their careers or seek low income jobs.  
Common injuries. Physical, psychological, organizational and individual occupational 
risk factors contribute to work-related musculoskeletal disorders (Yasobant & Rajkumar, 2014). 
In a cross sectional study conducted among hospital workers Yasobant and Rajkumar (2014) 
reported that about half of the participants (50.7%)  experienced pain in one of their body parts in 
the past 12 months, with the low back being the highest (45.7%) followed by neck pain (28.5%). 
Various studies have identified the relationship between pain, exercise and professional quality 
of life (Rahimi, Vazini, Alhani & Anoosheh (2015); Schmidt & Dantas (2012)).  
Interventions. Hospitals are becoming innovative in devising resources to help reduce 
the costs associated with work-related musculoskeletal disorders. There have been a multitude of 
resources used to minimize the injuries including but not limited to education and intervention 
programs including exercise, lifting equipment, and increased manpower for staffing (Mark et 
al., 2007). In a systematic review of literature by Tullar et al. (2010) exercise interventions and 
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multicomponent patient handling interventions were recommended as practices to reduce 
musculoskeletal pain. A systematic review conducted by Ellapen and Narsigen (2014) identified 
exercise as a strong therapeutic modality to resolve symptoms of low back pain and enhance 
quality of life. The authors recommended implementation of health and wellness programs in the 
occupational environment to achieve optimal outcomes. 
Clinical Question (PICOT) 
 What is the effect of an evidence-based stretching program compared to usual practice 
(no stretching program) on generalized pain scores and professional quality of life among 
healthcare workers at Christiana Care Health System during a four-week program? 
Conclusion 
 Work-related musculoskeletal disorders among healthcare workers are a significant 
problem which deserves much needed attention. Despite research that evidence-based 
interventions at the work place reduce work-related musculoskeletal disorders, such 
interventions are lacking in majority of the workplaces. 
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SECTION TWO: REVIEW OF LITERATURE/SYNTHESIS OF LITERATURE 
Review of the Literature 
 A literature search was conducted through the following databases: Cumulative Index of 
Nursing and Allied Health Literature (CINAHL), PubMed and Ovid. The keywords used to 
generate evidence included musculoskeletal injury, musculoskeletal disorder, sprains, strains, 
work related injuries, exercises-stretching, work-place interventions, physical activity, health 
care worker, and nurses. A filter was applied to identify studies in English language conducted 
in humans during publication years 2005-2016. From the articles retrieved, abstracts were 
reviewed and relevant articles identified. Also a hand search was conducted on the reference list 
from retrieved articles. Unpublished manuscripts (abstracts/dissertations), editorials and grey 
literature were excluded. Articles were excluded if the only intervention used for reduction of 
injuries was use of mechanical lift or transfer devices. A total of 152 potentially relevant articles 
were identified. Using the Joanna Briggs Critical appraisal tool 10 articles qualified and were 
included in the literature review and appraisal of evidence. 
Search Table 
No: Database Keywords Results Selected 
articles 
1 Ovid musculoskeletal injury, musculoskeletal disorder, 
sprain, strain, work-related injuries, exercises-
stretching, work-place intervention, physical 
activity, healthcare worker, nurses 
42 3 
2 CINAHL musculoskeletal injury, musculoskeletal disorder, 
sprain, strain, work-related injuries, exercises-
stretching, work-place intervention, physical 
activity, healthcare worker, nurses 
36 3 
3 PubMed musculoskeletal injury, musculoskeletal disorder, 
sprain, strain, work-related injuries, exercises-
stretching, work-place intervention, physical 
activity, healthcare worker, nurses 
78 4 
Total 10 
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Appraisal of Evidence 
This section will discuss the findings and limitations of the appraised evidence.  A table 
of evidence is included as Appendix C in this proposal. There is consistent evidence in the 
literature that workplace physical activity interventions significantly reduce general 
musculoskeletal pain (Andersen, Christensen, Holtermann, Poulsen, Sjogaard, Pedersen & 
Hansen, 2010; Pederson, Anderson, Zebis, Sjogaard & Andersen, 2013; Van et al, 2016; Zebis et 
al, 2011). The majority of studies were randomized control trials (n= 7) and three were 
systematic reviews of randomized control trials. Seven studies were conducted in European 
countries and three in Asia. There was a paucity of studies conducted in the United States. The 
commonly used tools in the articles for evidence appraisal are the Visual Analog Scale of Pain 
(VASP) (Chen et al.2014; Jakobsen et al. 2015; Pedersen et al. 2013; Sihawong et al. 2014; 
Zebis et al. 2011) and SF-8 (Sihawong et al. 2014)  although some other tools have been used to 
assess coexisting components of mental well-being. There was also some heterogeneity in the 
interventions and subject groups among selected articles.  
Zebis et al. (2011) conducted a cluster randomized trial involving 537 adults for 20 
weeks from industrial production units to evaluate the effects of implementing strength training 
at the workplace on non-specific neck and shoulder pain.  The investigators identified that 
although leisure time physical activity is important, adherence to a regular physical activity is 
challenging for many adults. The workplace may provide an optimal setting to reach a large 
proportion of adult population who need regular physical exercise (Zebis et al. 2011). In the 
training group compared with control, neck pain intensity decreased significantly (F = -0.6, 95% 
CI, -1.0 to -0.1, p = < .001) and shoulder pain intensity tended to decrease (F = -0.2, 95% CI, -
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0.5 to 0.1, p=0.07). For pain cases at baseline with pain intensity less than three, the odds ratio in 
the training group compared with the control group for being a non-case at follow-up was 2  
(95% CI, 1 – 4.2) for neck and 3.9 (95% CI, 1.7 – 9.4) for shoulders. Training stations were 
located within easy reach without much time away from work along with accessibility to 
qualified training instructors and the training program was easy enough to conduct without 
change of clothes. The findings suggested that high-intensity strength training relying on 
principles of progressive overload can be successfully implemented at industrial workplaces, and 
results in significant reductions of neck and shoulder pain.  
A one year single-blind randomized control trial (RCT) conducted in Denmark by 
Andersen et al. (2010) studied the effects of physical exercise interventions on musculoskeletal 
pain in all body regions among office workers (n = 549). All data were analyzed using intent-to-
treat. Baseline associations of pain intensity between different body-regions were evaluated with 
a non-parametric Spearman’s correlation coefficient. ANOVA was performed in SAS version 9 
using the mixed procedure. Intensity of neck pain was significantly related to pain in all other 
regions of the body (p < 0.0001) with correlation coefficients ranging from 0.17 to 0.21 for the 
left elbow, left hand, hips, knees and feet, 0.26 to 0.27 for the right elbow and right hand, 0.36 
for the low back and 0.46 to 0.57 for the left shoulder, right shoulder and upper back. In response 
to the intervention, there were main effects for region (12 regions with reported pain intensity of 
> 3) (F = 3.04, p < 0.0005), group (specific resistance training, all round physical activity and 
comparison intervention without physical activity (F = 2.93, p = 0.05), and status (control or 
case) (F = 9.05, p < 0.0001). Participants with neck pain at baseline experienced decreased 
intensity of neck pain through specific resistance training, from 5.0 +/- 0.2 to 3.4 +/- 0.2 (p < 
0.0001), and through all round physical activity, from 5.0 +/- 0.2 to 3.6 +/- 0.2 (p < 0.001), 
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compared to the intervention group who experienced no change. For participants without 
shoulder pain at baseline, there was a significantly greater increase in pain over the one year 
period in the comparison group compared with the intervention groups (p < 0.01). Intensity of 
pain decreased significantly more in neck, low back, right elbow and right hand in cases of the 
two exercise groups compared with comparison groups (p <0.0001 - 0.05).  
A randomized cluster controlled trial among laboratory technicians (n = 537) by Pedersen 
et al. (2013) supported that specific strength training at the workplace can lead to significant 
long-term reduction in spinal and upper extremity pain. The main findings were that the largest 
effect of decrease in musculoskeletal pain and disability was attained during periods of organized 
and supervised strength training. In the intent-to-treat analyses using repeated measures ANOVA 
to determine between-group differences in pain intensity for each body region, there were 
significant group differences by time effects for pain in the neck, right shoulder, right hand and 
lower back and disability of arm, shoulder and hand (DASH) resulting in significant reductions 
in pain (mean 0.3 to 0.5, p < .001 to 0.05) and DASH (mean 3.9, p <.001) in the scheduled 
training group compared to the reference group. 
In an RCT among Taiwanese nurses with low back pain (n= 127) for more than six 
months, Chen, Wang, Chen & Hu (2014) evaluated a 50 minute three times per week after work 
stretching exercise intervention. Data analysis used percentage, frequencies, mean value, 
standard deviation, t tests and χ2 tests. Repeated measures ANCOVA was used to test the 
stretching program effects on low back pain and exercise self-efficacy. After using ANCOVA to 
control for the pre-test VASP scores, exercise self-efficacy and age of participants, the 
experimental group had significantly lower VASP scores than in the control group in 2-month 
and 6-month assessments ( F = 5.89, p = 0.040; F = 27.71, p = .002 respectively). During a six 
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month follow-up, the experimental group showed significantly lower pain scores than the control 
group with 81% in the experimental group reporting moderate to high levels of low back pain 
relief.  
A two-arm parallel group, single-blind, cluster randomized control trial by Jacobson, 
Sundstrup, Brandt, Jay, Aagaard & Andersen (2015) (n = 200) studied the effect of work place 
versus home based physical exercise on musculoskeletal pain where the female health care 
workers’ performed the intervention five times a week for 10 minutes for 10 weeks either during 
their work time or at home depending on their allocation. Dependent variables (pain intensity, 
back muscle strength and use of analgesics) improved in the work-based program compared to 
the home-based program (p < 0.05). Between group differences (work versus home) at follow up 
was -0.7 points for pain intensity (95% CI, -1.0 - -0.3, p < 0.001), 5.5 Nm for back muscle 
strength (95% CI, 2.0 -9.0, p < 0.001), and -0.4 days per week for use of analgesics (95% CI, -
0.7 –0.2, p = 0.005). The effect size for between-group differences in pain intensity was small 
(Cohen’s d = 0.31).  
Moreira-Silva, Teixeira, Santos, Abreu, Moreira, & Mota (2016) conducted a systematic 
review of 12 studies to review the effectiveness of physical activity interventions at the 
workplace to reduce musculoskeletal pain among employees and assess the effect size of these 
programs using meta-analysis. The meta-analysis estimates of standardized mean differences 
(Hedges’ g) presents significant evidence of less general pain (g = −.40, 95% CI, −0.78, −0.02) 
and neck and shoulder pain (g = −.37, 95% CI, −0.63, −0.12) in the intervention groups. The 
studies in this review involving low back pain and arm, elbow, wrist, hand or digits did not 
provide statistically significant evidence (p >.05). 
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Sihawong, Janwantanakul & Jiamjarasrangsi (2014) evaluated the effects of an exercise 
program focusing on daily muscle stretching at work and twice-a-week endurance training at 
home for a 12 month incidence of low back pain in office workers. Using the Cox proportional 
hazard model, a protective effect of the exercise program was found for low back pain in which 
the exercise program significantly reduced the risk of low back pain by 60% (HR= 0.37, 95% CI 
0.22 - 0.64).  
Tullar et al. (2010) conducted a systematic review of 16 studies and found a moderate 
level of evidence for exercise interventions and multi-component patient handling interventions. 
There was substantial heterogeneity in physical exercise interventions ranging from muscle 
training to endurance training. Given the moderate level of evidence, the authors recommend 
exercise interventions and multi component patient handling interventions as practices to 
consider.   
 A systematic review of workplace based interventions to prevent and manage upper 
extremity musculoskeletal disorders by Van et al. (2016) using 61 articles (2008- 2013) 
synthesized evidence on 30 different intervention categories. The review identified strong 
evidence for resistance training and moderate evidence for stretching programs (Van et al. 2016). 
A meta-analysis was not conducted, but a best evidence synthesis (BES) approach was used due 
to the substantial intervention heterogeneity, different workplace contexts and study designs.  
To examine the health related effects of two worksite interventions: physical exercise and 
reduced workhours on women employed in dentistry (n = 177), Von et al. (2008) conducted a 
cluster RCT in Sweden. There was a significant increase in physical exercise in all three groups 
over time (p < 0.001 for the physical-exercise group, p < 0.001 for the reduced-workhours group, 
and p < 0.001 for the comparison group). The time × group interaction effect [f (4, 310) = 82.33, 
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p < 0.001] with post-hoc tests showed that the increase in the physical-exercise group was 
significantly greater than in the other two groups (physical-exercise versus reduced-workhours: p 
= 0.024; and physical-exercise versus comparison: p < 0.001). 
Limitations 
Although the articles selected here showed that work-place based exercise interventions 
have a beneficial effect on the pain and reduction of musculoskeletal disorders, there is a paucity 
of literature from studies conducted in the United States. The work-flow and physical demands 
in geographic locations vary and more studies are needed to understand the effect of work-place 
based interventions. Studies addressing the relationship among confounding variables causing 
musculoskeletal disorders are lacking.  In addition there is a wide variation in sample sizes and 
interventions used in the studies. 
Conclusions 
There is consistent evidence in the literature that workplace physical activity 
interventions significantly reduce general musculoskeletal pain. There is a need for high quality 
studies addressing the potential long-term and short-term benefits of a work-place based 
stretching program.  
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SECTION THREE: CONCEPTUAL FOUNDATION OR MODEL 
Conceptual/ Theoretical Model  
 The theoretical framework that is used in this project is Nola Pender’s Health Promotion 
Model (Appendix D). This model attempts to portray the multidimensionality of persons 
interacting with their interpersonal and physical environments as they pursue health while 
integrating constructs from expectancy-value theory and social cognitive theory with a nursing 
perspective of holistic human functioning (Masters, 2012, pp 70-71). The three main concepts in 
this model are individual characteristics and experiences, behavior specific cognition and affect, 
and behavior outcome. The model links the three major concepts in a general linear fashion 
towards the overall goal of health promoting behavior. Health promoting behavior which is 
ultimately directed towards attaining positive health outcomes is the product of health promotion 
model (Masters, 2012). The assumption in this model is that individuals seek to actively regulate 
their own behavior. 
Implications for Project 
To create a comprehensive work-site wellness program one must address both individual 
risk factors affecting the employee as well as organizational factors that hinder the employee’s 
ability to participate in such a program. Work-site programs are very effective when they are 
clearly tailored to the goals and needs of specific population and provide sufficient opportunities 
for employee engagement. This was a nurse led evidence-based exercise intervention, easily 
accessible in the department in their break room with specific time allotted for the intervention 
tailored with the workflow of the unit. 
The issue of trust is identified as central to participants' attitudes and beliefs (Neilson, 
Smith, Steinwach, Phalen- Emrick & Lawrence, 2015). The results from this study recommend 
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integrating transparency and three factors that bolster trust (ability, benevolence, and integrity) 
into the process development of translating evidence to practice. Having knowledge about the 
workflow of the unit and being accessible fostered the trusting relationship which was crucial to 
the success of this program. 
Interventions implemented at work place to promote health and prevent injuries should be 
voluntary, non-discriminatory, reasonably likely to promote health or prevent disease, and 
protect the confidential health information of their employees (Sorrell, 2015). Legal 
requirements delineated in the Americans with Disabilities Act (ADA) and Health Insurance 
Portability and Accountability Act (HIPAA) should also be taken into consideration. Privacy of 
protected health information and sensitive data is another concern with risks of this data being 
stolen or interfering with employee autonomy.  In addition there is also a concern of 
discrimination against potential unhealthy employees or those who choose not to participate 
(Sorrell, 2015). Opportunity for participation in this stretching program was given to all 
healthcare workers in the unit to address these concerns. Data collection for this project was 
conducted electronically in a secured database on password protected and encrypted computers 
to protect privacy and confidentiality of healthcare workers. 
This project was anticipated to significantly reduce the pain scores (early indicator of 
musculoskeletal disorder) of healthcare workers and improve professional quality of life. The 
anticipated start-up cost was negligible, but there could be significant long term benefits by 
decreasing costs associated with musculoskeletal disorders.  
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Concept Definitions 
Healthcare Worker (HCW): For the purposes of this project healthcare worker is defined 
as employees of the hospital consisting of Registered Nurses (RN), Licensed Practical Nurses 
(LPN), Patient Care Technicians (PCT) and Unit Clerks. 
Musculoskeletal injuries/disorders (MSD) are soft tissue injuries caused by sudden or 
sustained exposure to repetitive motion, force, vibration, and awkward positions which can affect 
the muscles, nerves, tendons, joints and cartilage in upper and lower limbs, neck and lower back 
(NIOSH, 2016). 
Professional Quality of Life is defined as the quality one feels in relation to their work as 
a helper (ProQOL, 2017). Compassion Satisfaction and Compassion Fatigue (burn out and 
secondary traumatic stress) are the two dimensions of Professional quality of life. 
Sprains/ strains are common injuries of the musculoskeletal system causing 
musculoskeletal disorders and pain. A sprain involves stretching or tearing of ligaments whereas 
a strain involves over-stretching of muscle or a tendon (NIH, 2015). 
Stretching exercise:  Stretching exercise is the process of placing particular parts of the 
body into positions that will lengthen, or elongate, the muscles and associated soft tissues (Page, 
2012). These exercises help keep joints flexible, prevent stiffness, and may help reduce chance 
of musculoskeletal injury during other activities. 
Evidence-based Practice change 
There was clear evidence in literature that an evidence-based stretching program helps to 
reduce the pain scores and musculoskeletal disorders. Interventions adopted by hospitals vary in 
the type of exercise programs, duration of program and professionals available to lead the 
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program. This project was led by a nurse who was proficient with the work flow of the nursing 
unit which further enhanced the success.  
Change Theory 
The intervention for this project was based on the theory of planned change. Change 
management relates to the process, tools, and techniques to manage the people side of change to 
achieve a required business outcome (Shirey, 2013). The forces that drive this change in the 
project include rising costs of treatment, workforce shortages, professional obligations, aging 
population, and patient safety indices (Mitchell, 2013).  Three stages of Lewin’s theory of 
planned change includes unfreezing, moving (or transitioning), and refreezing. During the 
unfreezing stage this project was introduced to nursing leadership and staff through meetings. If 
an employee was in the stages of unfreezing, the investigator would reinforce benefits of 
physical activity, and assess readiness for change. During stages of moving, the investigator 
would implement the intervention. The investigator would reinforce positive behavior during 
stages of refreezing.  
Conclusion 
 This evidence-based project was based on Nola Pender’s Health Promotion Model and 
the intervention encompassed Lewin’s Theory of Planned Change to ensure success. This project 
was led by a nurse who was proficient with the work flow of the nursing unit to further enhance 
success. 
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 SECTION FOUR: PROJECT DESIGN 
Project Design 
 A pre-test post-test design using a convenience sample of healthcare workers was used 
for this project. 
Project Implementation Steps 
 After consenting the participants, and collecting the completed pre-screening, to rule out 
exclusions (see exclusions below) the investigator facilitated a 10-minute evidence-based 
stretching program (developed in consultation with physical therapy and wellness department) in 
the breakroom of nursing units at a distinct time known to the participants. An investigator 
developed brochure (Appendix E) was distributed to all the participants after the start of the 
program illustrating the stretching program.   
Project Timeline 
 The timeline for this project was 6 months (Appendix F). During first month the 
established goal included writing the proposal and obtaining IRB approval. Months two and 
three were utilized to introduce the project to potential participants, obtain consent, implement 
the intervention and collect data. Data analysis and interpretation occurred during month four 
and five. The last month was utilized for final project defense and dissemination of the evidence.  
Participants/ Sample 
The sample was a convenience sample of healthcare workers from Medical-Surgical 
inpatient units. Individual participants were recruited through in-person information sessions, 
summary e-mails and invitation by the unit Nurse Managers. The sample primarily consisted of 
females from Caucasian descent, followed by Asians and African-Americans.  
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Inclusion criteria. Healthcare workers between the ages of 18 years and 65 years and 
able to give consent for participation, and able to participate at least twice weekly for four weeks 
were included in this study. 
Exclusion criteria. Age greater than 65 years, and serious medical conditions such as 
cardiac or pulmonary disease limiting participation in an exercise program or self-reported 
chronic back pain were the exclusion criteria for this project. 
Sampling Plan 
As a feasibility study, although a power analysis was not required, it was conducted to 
enhance the quality of this study. A power analysis using G*Power 3.1.3 (G power manual) 
based on a Wilcoxon signed rank test, Cohen’s d effect of 0.5, alpha 0.05 and power of .80,  
found 35 subjects were required to determine the effect of the intervention on pain scores from 
pre-test vs. post-test. 
Practice setting  
 This evidence-based project was conducted for healthcare workers in medical-surgical 
inpatient units at a suburban tertiary care hospital, Christiana Care Health System in Delaware. 
Each unit consisted of a Nurse Manager, Assistant Nurse Manager, and approximately 80 
healthcare workers.  
Data Collection Tools 
 The variables that were measured in this project (Appendix G) included generalized pain 
scores measured by Visual Analogue Scale of Pain (VASP) and professional quality of life 
measured by Professional Quality of Life Scale (ProQOL). An investigator-developed pre-
screening tool was used to collect demographics and an investigator-developed program 
evaluation tool was used to collect evaluation of program. 
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VASP. The VASP (Appendix G) is a unidimensional measure of pain intensity with a 
single item scale (scores ranging from zero to ten) which takes less than one minute to complete. 
For pain intensity, the scale is most commonly anchored by “no pain” (score of 0) and “worst 
imaginable pain” (score of 10). VASP is self-completed by the respondent by placing a line 
perpendicular to the visual analogue scale (VAS) line at the point that represents personal pain 
intensity. A higher score indicates greater pain intensity.  
Test-retest reliability for VASP has been showed to be good, but higher among literate (r 
= 0.94, p < 0.001) than illiterate patients (r = 0.71, p < 0.001). In the absence of a gold standard 
for pain, criterion validity cannot be evaluated for this tool. For construct validity, the pain VAS 
has been shown to be highly correlated with a 5-point verbal descriptive scale (“nil,” “mild,” 
“moderate,” “severe,” and “very severe”) and a numeric rating scale (with response options from 
“no pain” to “unbearable pain”), with correlations ranging from 0.71 – 0.78 and 0.62 – 0.91 
respectively. The correlation between vertical and horizontal orientations of the VAS is 0.99 
(Hawker, Mian, Kendzerska & French, 2011). Limitations for this measure are that it cannot be 
administered over the phone, and it has limited use in patients with cognitive difficulties. 
ProQOL. Professional quality of life is the quality one feels in relation to their work as a 
helper. Compassion satisfaction and compassion fatigue (burn out and secondary traumatic 
stress) are the two dimensions of professional quality of life. ProQOL (Appendix G) is a 
standardized tool used to measure professional quality of life. It includes two parts: the positive 
(compassion satisfaction) and the negative (compassion fatigue) parts of helping others who have 
experienced suffering. The reliability for this scale on compassion satisfaction is α = 0.88 (n= 
1130, average score = 50, SD = 10), burnout α = 0.75 (n= 976, average score = 50, SD = 10), and 
secondary traumatic stress α =0.81 (n= 1135, average score = 50, SD = 10) (ProQOL, 2017). 
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The average score of compassion satisfaction is 50. About 25% of people score higher 
than 57 and about 25% of people score below 43. Scores in the higher range indicate high 
professional satisfaction and scores below 40 indicate low professional satisfaction. The average 
score on the burnout scale is 50. About 25% of people score above 57 and about 25% of people 
score below 43. If the score is below 18, it reflects positive feelings about ability to be effective 
in personal work. Scores above 57 indicates low feelings of effectiveness in personal work. The 
average score on the secondary traumatic scale is 50. About 25% of people score below 43 and 
about 25% of people score above 57. Scores above 57 indicate higher secondary trauma. 
Pre-screening Tool. This was an investigator developed tool (Appendix G) to collect the 
demographics and to rule out exclusions. The pre-screening tool collected demographic 
information (last name, first name, position/title, age, sex, number of years of experience as a 
healthcare worker, typical length of shift, engagement in any physical exercise outside of work 
and serious medical conditions limiting participation in an exercise program like cardiac or 
pulmonary disease and chronic pain). 
Program Evaluation. At the end of the program participants were asked to provide 
feedback by e-mail about sustainability, acceptability and feasibility of the program using an 
investigator developed two-item questionnaire (Appendix G). This asked the participants to rate 
the program on a scale of 0-10, with zero indicating not liking the program at all and 10 
indicated liking the program to the maximum. The participants were also asked if the program 
prompted them to start making changes in their lifestyle or start participation in any kind of 
exercises.  
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Data Collection Methods 
The investigator met with stakeholders in the hospital in order to finalize the project. A 
written letter of permission was obtained from the Director of Employee Health and Wellness 
department prior to start of this project.  
The participants were consented (Appendix H) prior to any data collection. Consented 
healthcare workers’ on the unit were sent the link to the investigator developed prescreening tool 
via REDCap  (Research Electronic Data Capture which is a secure web application for building 
and managing online surveys) through the hospital e-mail system to determine eligibility for 
participation.  
The pre-screening tool collected demographic information, pain scores were collected 
using Visual Analog Scale-Pain (VASP) and professional quality of life was collected using the 
ProQOL tool. After completion of the four-week program, the participants were asked to 
electronically complete the VASP, ProQOL and program evaluation to include feedback about 
sustainability, acceptability and feasibility of the program. 
Data Analysis 
 Statistical analysis was performed using SPSS version 24 software (IBM Corp, 2017). 
Data was cleaned, coded, and checked for shape of distribution and outliers. Missing data was 
handled using pairwise deletion. Descriptive statistics were used to describe the sample. In order 
to test the hypothesis before and after the intervention, a non-parametric Wilcoxon signed rank 
test was used to compare pain scores since the data was not normally distributed and a paired T-
test was used to compare professional quality of life since the data was normally distributed.  
For each instrument used in this project (VASP and ProQOL) the distribution of scores 
was evaluated. Psychometric properties for each instrument were examined using item-to-item 
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score correlations and Cronbach’s alpha for internal consistency. Values were explored relative 
to norms established in other populations.  
Human Rights Protection 
Human subject research protection application to the Institutional Review Board (IRB) of 
Christiana Care Health System was made according to policy. These documents were then be 
submitted to Drexel University’s IRB for approval. Consent was obtained from each participant 
electronically before enrolling in the project. Data was collected electronically using secured 
REDCap tool and data extraction was done after de-identifying the participants. All data were 
stored on password-protected and encrypted computers available only to investigator.  
Conclusion 
 Pain is the most common symptom associated with musculoskeletal disorders. This 
evidence based nurse driven intervention is a major step to reduce generalized pain from 
musculoskeletal disorders among healthcare workers at Christiana Care Health System.  
 
 
 
 
 
 
 
 
 
 
FEASIBILITY OF AN EVIDENCE-BASED STRETCHING PROGRAM 31 
SECTION FIVE: IMPLEMENTATION PROCESSES AND PROCEDURES 
Letters of Permission 
 Letters of permission were obtained from the nurse managers of the units as well as the 
Director of Employee Health and Wellness department.  
Resources 
 For the implementation of this project collaboration was sought from the Wellness 
department of the hospital, Physical Therapy department as well as the Employee Health 
department.  
Information Systems/ Technology 
 Data was electronically collected and secured using the REDCap tool.  
Conclusion 
 After seeking appropriate permissions from the hospital, the resources available in the 
hospital were utilized for the smooth implementation of the project. The project provided 
feasibility data to plan an evidence-based stretching program for the entire hospital. 
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SECTION SIX: EVALUATION AND OUTCOMES OF PROJECT 
Data Analysis and Outcomes 
Sample 
 The participants in this feasibility study were a convenience sample of 56 Healthcare 
workers from two inpatient nursing units at a Delaware hospital. Before participating in the 
study, all participants read and signed an informed consent form approved by the hospital and 
Drexel University’s Institutional Review Boards and completed an investigator-developed pre-
screening questionnaire to determine whether the participants met the inclusion criteria. Out of 
56 participants who enrolled, 44 completed the study (Appendix A). Reasons for attrition were 
inability to participate in the intervention during the time offered due to patient care activities (n 
= 6), not wanting to continue participation (n = 3), not wanting to participate with other staff 
members (n = 2), and an unrelated illness (n = 1). There was no missing data and hence pairwise 
deletion was not necessary. 
Results 
 Demographics. Demographic data are shown in Appendix B, Table 1. Forty-four 
subjects (38 females, six males) with a mean age of 36.2 years (range = 22 - 62 years, SD = 
11.5), completed the four week stretching program intervention. The majority of subjects were 
Caucasian (n = 27, 61.4%), followed by Asian (n = 9, 20.5%), African American (n = 7, 15.9%) 
and more than one race (n= 1, 2.3%). Among the participants, there were 36 nurses (81.8%), 
seven patient-care technicians (15.9%) and one unit clerk (2.3%). The number of years of 
experience as a healthcare worker ranged from one year to 41 years with a mean of 11 years (SD 
= 10.25). Work shift length ranged from 8 hours to 12 hours (M = 10.45, SD = 1.97). At baseline 
FEASIBILITY OF AN EVIDENCE-BASED STRETCHING PROGRAM 33 
63.6 percent of the sample (n = 28) admitted to a moderately active life style, 22.7 percent (n = 
10) to a sedentary life style, and 13.6 percent (n= 6) to an active life style.  
 Baseline to post intervention analysis. Baseline and post-intervention pain scores can 
be found in Appendix B, Table 2.  Since the pain scores were not normally distributed a non-
parametric Wilcoxon Signed Rank test was used to analyze the data. The findings indicate that 
there was a statistically significant decrease in the pain scores from baseline to post intervention 
(M = 2.29, SD 1.22 vs M = 1.27, SD 1.02, p < 0.001) 
 Because the professional quality of life pre and post intervention scores were normally 
distributed a paired T-test was used for analysis (Table 3).  Findings indicate that there was a 
statistically significant decrease in secondary traumatic stress (M = 20.96, SD 5.25 vs M = 19.64, 
SD 5.08, 95% CI = 0.466 – 2.17, t (43) = 3.121, p = 0.003). No statistically significant 
differences were found for compassion satisfaction (M = 40.8, SD 5.42 vs M = 41.27, SD 5.03, 
95% CI = -1.464 – 0.51, t (43) = -0.975, p = 0.335) and burn out (M = 21.32, SD 5.24 vs M = 
20.61, SD 5.22, 95% CI = -0. 37 – 1.78, t (43) = 1.322, p = 0.193) pre to post intervention. 
 Program evaluation. A program evaluation showed that at the end of four weeks, 25% 
of the participants indicated liking the program to the maximum (n=11), five percent of the 
participants indicated neither liking or disliking the program (n= 2) and zero percent indicated 
not liking the program at all (n=0). The rest of the participants indicated liking the program 
between six and nine (Rating 9, n = 11(25%), rating 8, n = 14(31.8%), rating 7, n = 5(11.4%), 
rating 6, n= 1(2.3%)). Program participants indicated during evaluation that the intervention 
prompted 75 percent (n= 33) of the sample to change their life style and activity level to a more 
active life style or prompted participation in an additional exercise program . 
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Internal Consistency Analysis. Internal consistency of data was tested using Cronbach’s 
alpha and found to be highly reliable. The compassion satisfaction sub-scale consisted of 10 
items from the ProQOL (α = 0.87), the burnout subscale consisted of 10 items from ProQOL (α 
= 0.81) and the secondary traumatic stress subscale consisted of 10 items from ProQOL (α = 
0.78). 
Conclusion 
 Findings indicated a statistically significant decrease in pain scores following the 4 week 
intervention period. Results of one subscale of the ProQOL (secondary traumatic stress) also 
showed statistically significant improvement. 
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SECTION SEVEN: IMPLICATIONS  
The Essentials of Doctoral Education for Advanced Nursing Practice 
    These are the detailed curricular elements and eight foundational competencies to be 
fulfilled by the DNP program to meet the needs of modern health care system. The final DNP 
project encompasses each of these foundational competencies.  
Essential one: Scientific underpinnings. Nola Pender’s Health Promotion Model was 
used as the theoretical framework for this project. The model linked its three main concepts of 
individual characteristics and experiences, behavior specific cognition and behavior outcome in a 
general linear fashion towards promoting health behavior. The philosophical roots of this theory 
are based on the belief that human beings interact with their environment and shape it to meet 
their needs and goals. Using this model and working collaboratively with the client, the nurse 
can assist in changing them to achieve a healthy life style. The nurse investigator also used 
Lewin’s Theory of planned change to guide this project and to assess the current stage of 
physical activity (unfreezing, moving and refreezing). If an employee was in the stages of 
unfreezing, the investigator would reinforce benefits of physical activity, and assess readiness for 
change. During stages of moving, the investigator would implement the intervention. The 
investigator would reinforce positive behavior during stages of refreezing.  
Essential two: Organizational and systems leadership.  The program was designed to: 
1) easily be incorporated into the daily work routine, 2) not involve changing into exercise 
clothes or shoes and 3) not need any specialized equipment or expertise for participation. The 
intervention for this project was an evidence-based stretching intervention that could easily be 
performed at the workplace. The program was led by a nurse clinician who collaborated with the 
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organizational leadership for implementation. This collaboration involved arranging paid time 
during work hours for participants to complete the intervention.   
Essential three: Clinical scholarship and analytical methods. A literature search for 
this project was conducted using three databases: Cumulative Index of Nursing and Allied 
Health literature (CINAHL), PubMed and Ovid. Out of 152 potentially relevant articles ten were 
selected to support this project. All studies selected for the review were quantitative studies and 
the commonly used tool (n= 5) in these articles was the VASP.  A pre-test post-test design using 
a convenience sample of healthcare workers was used for this study. In preparation for this 
project the DNP prepared clinician was able to present meaningful data aligned with Annual 
Operating Plan of the hospital to the healthcare workers, stimulating participation in the 
program.  Out of the 652 total injuries reported in 2016, for the hospital, sprains/strains classified 
as musculoskeletal disorders accounted for 197 cases. There was consistent evidence in the 
literature review to support workplace physical activity interventions significantly reducing 
general musculoskeletal pain, which is the first sign of an impending musculoskeletal disorder. 
Statistical analysis for this project was conducted using SPSS version 24 software. Since 
the pain scores were not normally distributed a non-parametric Wilcoxon Signed Rank test was 
used to analyze the data. Because the professional quality of life pre and post intervention scores 
were normally distributed a paired T-test was used for analysis. Also descriptive statistics were 
run on demographic data to analyze frequencies.  
Essential four: Information systems/Technology: Data collection was done through 
secured computers using REDCap system which was robust and flexible. While REDCap can be 
used to collect virtually any type of data including HIPAA-compliant environments, it is 
specifically geared to support online or offline data capture for research studies and operations.  
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Audit trails are available for data manipulation and user activity and the database or surveys are 
fully customizable.  
Essential five: Healthcare policy for advocacy: The findings from this study will be 
used to design an institutional policy on stretching breaks during work hours to reduce 
generalized pain and improve professional quality of life. 
Essential six: Inter-professional collaboration: The study was designed in consultation 
with the physical therapy and wellness departments of the hospital. Even though the study was 
conducted on a sample of healthcare workers including nurses, patient care technicians and 
clerks, a similar project could be planned to include other healthcare workers in the hospital with 
other professions.    
Essential seven: Clinical prevention and population health: The main objective of the 
study was to implement and evaluate the effects of an evidence-based 10-minute stretching 
intervention on generalized pain scores of health care workers. The project helped to translate an 
evidence-based program into clinical practice to promote population health by incorporating the 
occupational and environmental factors imperative to improve physical conditioning of the 
healthcare workers.  
Essential eight: Advanced nursing practice: As an Advance Practice Nurse, I was able 
to utilize the nursing theories to plan and successfully implement a project that generated 
evidence to support my hypothesis. This evidence-based project was based on Nola Pender’s 
Health Promotion Model and the intervention encompassed Lewin’s Theory of Planned Change 
to ensure success. This project was led by a nurse who was proficient with the work flow of the 
nursing unit to further enhance success. 
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Conclusion 
 This nurse led project has major implications on the methods of how an evidence based 
project could be translated into clinical practice. The DNP prepared nurse utilized all the DNP 
essentials to successfully plan and implement this project. 
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SECTION EIGHT: SIGNIFICANCE AND LIMITATIONS 
Strengths 
  A major strength of this study was the accessibility of the program (time available during 
work hours to complete intervention). The intervention was proactive and fostered the nursing 
culture of evidence-based practice and safety. There was also an opportunity for the nurse 
prepared at the DNP level to act as a transformational leader in this project. The study was 
planned utilizing nursing theories and implemented based on Lewin’s change theory. The 
findings indicated that there was a statistically significant decrease in the pain scores of 
healthcare workers from baseline to post intervention. Program participants indicated during 
evaluation that the intervention prompted 75 percent (n= 33) of the sample to change their life 
style and activity level to a more active life style or prompted participation in an additional 
exercise program . 
Limitations 
 This is a feasibility project and hence the results could not be generalized to all 
populations. The sample size was small and the project included only a short intervention time 
frame. Randomization is not possible in this small group setting. Not all disciplines of healthcare 
workers were included in the sample which impacts the generalizability of the results. In addition 
the sample lacked racial and ethnic diversity. Because healthcare workers with chronic pain and 
serious medical comorbidities were excluded from this project, the effect of stretching program 
on this population was not studied. Another limitation  included the investigator was not able to 
control for confounding variables such as participation of the healthcare worker in another 
exercise program while engaging in the project intervention. Because the project involved only 
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baseline and post intervention evaluation, the long-term effects of this intervention could not be 
assessed. 
Discussion 
The purpose of this project was to implement and evaluate the effects of an evidence-
based stretching program on generalized pain scores and professional quality of life among 
healthcare workers who experience musculoskeletal disorders. The hypothesis for this study was 
engaging in a ten-minute evidence-based stretching program during workhours for four weeks 
would decrease generalized pain scores and improve professional quality of life for healthcare 
workers who experienced musculoskeletal disorders. The main findings of this study were 
significant decreases in pain intensity and secondary traumatic stress after the four week 
stretching intervention. However, no statistically significant changes were found in participant 
compassion satisfaction or burnout. Lack of statistical significant change on these variables may 
be related to small sample size and short project timeframe.  
Consistent with the previous research findings from Andersen et al. (2010) and Chen et 
al. (2012), the findings from this project support a reduction in pain scores post-intervention. At 
baseline healthcare workers presented with a mean pain score of 2.29 and a post-intervention 
mean pain score of 1.27. As evidenced by the findings from Zebis et al. (2011), Jacobson et al. 
(2015) and Pedersen et al. (2013) this study supported that the workplace may provide an 
optimal setting to reach a large proportion of adults who need regular physical exercise. The 
intervention was provided at stations closer and accessible to the work area with no requirement 
of clothing change as in the Zebis et al. (2011) study. The systematic review by Tullar at al. 
(2010) and Van et al. (2016) supported exercise interventions and safe multi component patient 
handling instructions to reduce musculoskeletal disorders. Therefore a combination of safe 
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patient handling practices and a stretching intervention might help reduce future musculoskeletal 
disorders among healthcare workers. 
Future research could involve conducting focus groups to collect more in-depth 
information from participants about their suggestions to improve the stretching program. A semi-
structured interview could be used to determine which exercises they found most helpful and 
which exercises they found were least beneficial, as well as determining the ideal time for 
scheduling an exercise intervention session.  Another future study could involve interviewing the 
participants regarding their general knowledge and attitudes towards this intervention. This could 
add important qualitative data and greater insight to participants’ thoughts and opinions. Another 
recommendation for a future study could include longer follow-up periods to identify the 
incidence of musculoskeletal injuries after implementation of the program, and determine how 
long healthcare workers continue to participate in the stretching program after the program has 
been introduced.  
Conclusion 
 In summary, participants enrolled in the 4-week stretching intervention experienced 
reduced generalized pain scores and improved secondary traumatic stress. Results from this 
project have implications for occupational health services that develop and implement wellness 
interventions at this workplace. The startup cost for this project was negligible, but has potential 
long term benefits for the employee in improving their health and well-being. The project also 
has implications for the employer because it is a cost effective intervention with potential to 
reduce cost associated with work related musculoskeletal injuries.  
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APPENDICES 
Appendix A. Participant Enrollment Chart 
 
 
 
 
 
 
 
 
 
  
Enrollment 
Baseline 
n = 56 
Attrition  N = 12 
Unable, n = 6 
Not wanting to continue, n = 3 
Not wanting to participate with others, n = 2 
unrelated illness, n = 1 
4 week Intervention completed 
n = 44  
Number included for data 
analysis n = 44 
Total healthcare workers on the unit 
n = 158 
Consented, n = 56 
Exclusions, n = 0 
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Appendix B. Tables of Results 
Table 1.    
Demographics   
Variable 
 
 N (%) 
Unless otherwise indicated 
Age (years) M(SD)  36.2 (11.5) 
   
Race   
 Caucasian 27 (61.4) 
 Asian 9 (20.5) 
 African American 7 (15.9) 
 More than one race 1 (2.3) 
Gender   
 Female 36 (86.4) 
 Male 6 (13.6) 
Title   
 Registered Nurse 36 (81.8) 
 Patient Care 
Technician 
7 (15.9) 
 Unit Clerk 1 (2.3) 
Life style   
 Active life style 6 (13.6) 
 Moderately active life 
style 
28 (63.6) 
 Sedentary life style 10 (22.7) 
   
Experience (years) M(SD)  11 (10.25) 
   
Length of shift (hours) M(SD)  10.45 (1.97) 
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Table 2 
 
Pain Score Results 
 
 
 
Minimum Maximum Mean Median SD 
Baseline pain score 1 6 2.29 2 1.22 
Post-intervention pain 
score 
0 4 1.27* 1 1.02 
*P < 0.001 
 
 
 
Table 3 
 
ProQOL Results 
 
Subscale 
 
 
 
Pre-
intervention 
M          SD 
Post-
intervention 
M            SD 
 
 
N 
95% CI for 
mean 
difference 
 
 
t 
 
 
df 
 
 
P 
Compassion 
Satisfaction 
 
40.8      5.42 41.27       5.03 44 -1.46, 0.51 -0.98 43 0.335 
Burn Out 21.32    5.24 20.61      5.22 44 -0.37, 1.78 1.32 43 0.193 
Secondary 
Traumatic 
Stress 
20.96    5.25 19.64*     5.08 44 0.47, 2.17 3.12 43 0.003* 
Running head: FEASIBILITY OF AN EVIDENCE-BASED STRETCHING PROGRAM 51 
Appendix C: Table of Evidence 
1. 
 
Author/Year/Title Purpose/ 
Hypothesis 
Methodology 
Sample/setting/Design/in
clusion/exclusion/Variable
s 
Intervention Results/Findings Strengths/Limit
ations/conclusio
ns 
Level 
of 
eviden
ce 
1 Andersen, L. L., 
Christensen, K. B., 
Holtermann, A., 
Poulsen, O. M., 
Sjogaard, G., 
Pedersen, M. T. & 
Hansen, E. A. 
(2010). Effect of 
physical exercise 
interventions on 
musculoskeletal 
pain in all body 
regions among 
office workers: A 
one year 
randomized control 
trial.  
To 
investigate 
the effects 
of physical 
exercise on 
musculoskel
etal pain 
symptoms in 
all regions of 
the body 
including 
neck in 
office 
workers 
One year single blind 
randomized control trial 
among Danish office 
workers. N= 549. 
Participants randomized 
at cluster level. Pain 
symptoms determined by 
screening questionnaire. 
To avoid contamination of 
interventions clusters of 
people working in same 
geographic location 
participated in same 
intervention.  
 
Specific 
neck/shoulder 
resistance training 
(n = 180), all-round 
physical exercise (n 
= 187) & a reference 
intervention 
without physical 
activity (n = 182). 
Intervention: Total 
of 1 hr per week 
during working 
hours  
Tools: Investigator 
developed 
questionnaire based 
on Nordic 
questionnaire. 
Data analysis using SAS version 9 according to 
principle of intention to treat. Spearman’s 
correlation and ANOVA used to find baseline 
association of pain intensity between different 
body regions.  
Intensity of pain decreased significantly more 
in the neck, low back, right elbow and right 
hand in cases of the two exercise groups 
compared to reference group (p<0.0001-0.05). 
With additional number of pain regions 
counted for neck, only decrease was for both 
exercise groups (p<0.01-0.05). Both specific 
resistance training and all round physical 
exercise caused better effects than a reference 
intervention in exposed regions. 
The main finding of this study is the beneficial 
effect of exercise on musculoskeletal 
symptoms in several regions of the body. 
Danish study. 1 C 
2. 
 
Chen, H., Wang, H., 
Chen, C. & Hu, H. 
(2014). 
Effectiveness of a 
stretching exercise 
program on low 
back pain and 
exercise self-
efficacy among 
nurses in Taiwan: A 
To examine 
the 
effectiveness 
of a 
stretching 
exercise 
program on 
low back 
pain and 
exercise self-
Randomized Control Trial 
in two hospitals in 
Taiwan. 
Randomization by 
randomly generated 
allocation number in 
sealed envelope. 
IRB approved. 
Subjects: Nurses with self-
reported back pain. 
Intervention: 
Stretching exercise 
program for 50 
minutes three times 
per week, after 
work. An expert in 
the field of sports, 
health and leisure 
supervised the 
stretching program. 
Data analysis using SPSS with percentages, 
frequencies, mean value, SD, t tests, X2 tests. 
Repeated measures of ANCOVA to test 
stretching exercise program effects on low 
back pain and self-efficacy. The VASP scores 
continually decreased during study period 
while exercise self-efficacy continually 
increased. Experimental group had  
81% of participants in the experimental group 
reported a moderated to high level of LBP 
Face to face 
interventions. 
Friendly 
environment for 
exercise self-
efficiency, 
various time 
periods to 
choose from, 
Indoor exercise 
1C 
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randomized clinical 
trial.  
efficacy 
among 
nurses in 
Taiwan.    
Inclusion: Nurses with 
self-reported back pain 
for more than 6 months, 
low back pain scores more 
than 4 on VASP. 
Exclusion: Received 
surgery for low back pain 
and persistent use of pain 
medications. 
Sample size pre-
determined from a pilot 
study using power 
analysis, medium effect 
size, alpha of .05, power 
of .80. N= 127, control 
group n= 63, experimental 
group n = 64. 
Missing data was 
substituted with last 
observation carried 
forward. Level of 
significance p <0.05. 
  
Tools: VASP scale 
and exercise self-
efficacy scale (15 
point self-report 
scale, Cronbach’s 
alpha = 0.96) with 
data collected at 
baseline and 2, 4 
and 6 months after 
the intervention. 
 
relief. Also high level of exercise self-efficacy 
was reported in experimental group.  
with music. 
Recommendati
on for DVD and 
online learning 
materials for 
future 
considering 
nurses work 
schedule. 
Proved that 
intervention not 
only has short 
term benefits, 
but also has 
long term 
effects and 
hence 
sustainable. 
 
3. 
 
Author 
Jackobsen, M. D., 
Sundstrup, E., 
Brandt, M., Jay, K., 
Aagard, P. & 
Andersen, L. L. 
(2015). Effect of 
work place versus 
home based 
physical exercise 
on musculoskeletal 
Purpose 
To 
investigate 
the effect of 
workplace 
versus home 
based 
physical 
exercise on 
musculoskel
etal pain 
Methods 
Two armed parallel group, 
single blind, and cluster 
randomized control trial 
with allocation 
concealment by computer 
generated random control 
table, 200 female HCW 
from 18 departments at 3 
hospitals. Study duration 
August 2013 to January 
Interventions 
Participants 
randomly allocated 
at cluster level 
based on computer 
generated table 
(SAS) to 10 weeks of 
work place physical 
exercise performed 
during work hours 
for 5 x 10 minutes 
Findings 
All statistical analyses were performed using 
the SAS statistical software for Windows. The 
change in pain (0–10 scale) was evaluated 
using a repeated-measures linear mixed model 
(Proc Mixed) with group, time, and group × 
time as independent variables. Participant 
nested within department was entered as 
random effect. Analyses were adjusted for age 
and pain intensity at baseline. All statistical 
analyses were performed in accordance with 
Conclusion 
The cluster RCT 
design with 
concealed 
allocation and 
blinded clinical 
examiners 
protects against 
systematic 
bias. A 
limitation is that 
1 c 
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pain among health 
care workers: A 
cluster randomized 
control trial.  
among 
health care 
workers 
(HCW). 
 
2014.  
Inclusion criteria: Female 
HCW, pass medical 
examination. 
Variables: pain intensity, 
back muscle strength and 
use of analgesics.  
Change in average pain 
intensity during last week 
(0-10 scale) in the low 
back and neck /shoulder 
was the primary outcome. 
The secondary outcome 
was back extensor muscle 
strength and tertiary 
outcome reduction in use 
of analgesics. 
A priori power analysis 
based on previous 
measurements  
revealed that 64 
participants in each group 
were needed to achieve 
95% statistical power and 
SD of 1.5, while a minimal 
relevant pre-to-post 
difference of pain 
intensity of 1 (25) was 
sufficient to test the null-
hypothesis of Equality 
(α=0.05). At an estimated 
25% drop-out rate, group 
sizes were calculated to 
be at ≥80. Due to an 
per week and up to 
5 group- based 
coaching sessions 
on motivation for 
regular physical 
exercise or home 
based physical 
exercise performed 
during leisure time 
for 5 x10 minutes 
per week. Both 
groups received 
ergonomic 
counselling on 
patient handling and 
use of lifting aides. 
Every week 2.2 (SD 
1.1) and 1.0 (SD 1.2) 
training sessions 
were conducted in 
both groups 
respectively. 
 
the intention-to-treat. An alpha level of 0.05 
was accepted as statistically significant. 
Outcomes are reported as between-group 
differences and 95% confidence intervals 
(95% CI) at follow-up. Effect sizes were 
calculated as Cohen’s d (26) based on average 
pain intensity.  
Dependent variables improved in the first 
group compared to the second (p<0.05). 
Between group differences at follow up was -
0.7 points for pain intensity (95% confidence 
interval (CI), -1.0 - -0.3). 5.5 Nm for back 
muscle strength (95% CI, 2.0 -9.0), and 0.4 days 
per week for use of analgesics (95% CI, -0.7 –
0.2). The effect size for between-group 
differences in pain intensity was small (Cohen’s 
d = 0.31). 
Participants allocated to workplace exercise 
experienced a reduction in average pain 
intensity of 0.8 points corresponding to an 
effect size of 0.31 from baseline to follow-up. 
the statistical 
model assumes 
that missing 
values are 
missing at 
random, and we 
do not know 
whether this is 
the case. A 
general 
weakness of 
behavioral 
interventions is 
that blinding of 
participants and 
those 
administrating 
the intervention 
is not possible. 
So perceived 
pain may be 
influenced by 
outcome 
expectations. 
To 
minimize this 
two active 
intervention 
was included. 
Study done in 
Denmark. Study 
only involved 
female HCW.  
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estimated inflation factor 
of 1.2 due to clustering 
effects, the estimated 
minimal group size was 
deemed to be 96. 
Danish National Ethics 
Committee on Biomedical 
Research approved study. 
4. 
 
Author 
Moreira-Silva, I., 
Teixeira, P. M., 
Santos, R., Abreu, 
S., Moreira, C. & 
Mota, J. (2016). 
The effects of 
workplace physical 
activity programs 
on musculoskeletal 
pain: A systematic 
review and meta-
analysis. 
Purpose 
To review 
the 
effectiveness 
of physical 
activity 
intervention
s at the 
workplace to 
reduce 
musculoskel
etal pain 
among 
employees 
and assess 
effect size of 
these 
programs 
using meta-
analysis. 
 
Methods 
Systematic review and 
met-analysis using 
databases PubMed, 
EBSCO, Web of Science 
and Cochrane, published 
between 1990 and 2013. 
Key words: “Physical 
activity”, AND “work” 
AND “pain” AND “trial” 
OR “random”. 12 studies 
included. Chosen effect 
size was Hedges g for bias 
adjusted estimate of the 
standardized mean 
difference.  
 
Interventions 
Four investigators  
independently 
evaluated articles 
for inclusion based 
on title and abstract 
review, followed by 
full text review. A 
fifth investigator 
served as tie 
breaker in case of 
discrepancy. 
Studies were 
included if they had 
a control or other 
comparison group 
and evaluated 
outcomes of 
comprehensive 
worksite wellness 
programs  
 
Findings 
Statistical significance of the results was set at 
p < .05 (95% CI). 
The meta-analysis estimate of standardized 
mean difference in the studies that considered 
a measure of general pain was significant (95% 
CI [-0.78, -0.02]). Studies that considered 
measures of neck and shoulder pain presented 
significant evidence of less pain in intervention 
groups (CI = [0.63, -0.12]). The studies of low 
back pain and arm, elbow, wrist, hand or digits 
did not provide statistically significant 
evidence (p> .05).  
 
Conclusion 
More studies 
are needed to 
determine the 
effectiveness of 
work related 
physical activity 
interventions. 
 
1 a 
5.  Author 
Pedersen, M. T., 
Andersen, C. H., 
Zebis, M. K., 
Purpose 
This study 
evaluates 
the long 
Methods 
One year cluster 
randomized trial, with two 
strength training 
Interventions 
Intervention took 
place for one year. 
First training group 
Findings 
The main findings are that the largest effect of 
decrease in musculoskeletal pain and disability 
was attained during periods of organized and 
Conclusion 
Using a cluster 
RCT design with 
a high number 
1 C 
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Sjogaard, G. & 
Andersen, L. L. 
(2013). 
Implementation of 
specific strength 
training among 
industrial 
laboratory 
technicians: long 
term effects on 
back, neck and 
upper extremity 
pain.  
term 
adherence 
and effects 
of a 
workplace 
strength 
training 
intervention 
on back, 
neck and 
upper 
extremity 
pain among 
laboratory 
technicians. 
intervention periods in 
Denmark. n = 537. 
Sample: Lab technicians 
age 18-67, with repetitive 
work tasks. Exclusion 
criteria: Pregnancy, 
serious cardiovascular 
diseases and prior major 
injuries. Subjects were 
randomized at the cluster 
level to one of the two 
groups. The outcome 
measures or dependent 
variables were changes in 
self-reported pain 
intensity in the back, 
neck, and upper extremity 
as well as disability of the 
arm, shoulder and hand 
(DASH). Tools: Nordic 
questionnaire (pain) & 
DASH questionnaire (work 
disability).  Mixed 
procedure of SAS used for 
statistical analyses. In 
case of a significant 
intervention effect post 
hoc test were included in 
the ANOVA to look for 
changes between and 
within groups from 
baseline to 20 week 
follow up and from 20 
week follow up to one 
(n = 282) performed 
specific strength 
training for the 
shoulder, neck and 
arm with dumbbells 
(wrist extension, 
shoulder lateral 
raise, shoulder front 
raise, shoulder 
shrugs, reverse flies) 
for 20 min three 
times per week for 
20 weeks.  Training 
group two ( n = 255) 
were advised to 
continue their 
normal physical 
activity as usual. 
supervised strength training. 
Intention-to-treat analysis across the one year 
intervention showed a significant time effect 
for pain in neck, R-shoulder, R-elbow, R-hand, 
upper back and lower back and DASH to 
decrease (p < 0.01-0.0001). There was a 
significant group by time effect for pain in 
the neck, R-shoulder, R-hand and lower back 
and for DASH (p < 0.001 for Neck and DASH; p 
< 0.05 for R shoulder, R-hand and low back). 
of 
participants 
increases 
statistical 
power of the 
study. To 
increase 
external validity 
and 
generalizability 
both public and 
private sector 
was included. 
There is a 
possible 
interference of 
placebo in the 
behavioral 
intervention. 
Also the first 
intervention 
group was not 
monitored for 
training 
adherence 
during the 
second period 
where they 
acted as 
controls. 
Specific 
strength 
training at 
workplace can 
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year follow-up. Post hoc 
chi-square tests were 
used to look for 
differences in clinical 
significant changes (2 or 
more on the 0–9 scale) 
between groups. 
 
lead to 
significant long 
term reductions 
in spinal and 
upper extremity 
pain. 
6. 
 
Author 
Sihawong, R., 
Janwantanakul, P. 
& Jiamjarasrangsi, 
W. (2014). A 
prospective, cluster 
randomized control 
trial of exercise 
program to prevent 
low back pain in 
office workers. 
 
Purpose 
To evaluate 
effects of an 
exercise 
program 
focusing on 
muscle 
stretching 
and 
endurance 
training on 
the 12 
month 
incidence of 
low back 
pain in office 
workers. 
Primary 
outcome: 12 
month 
incidence of 
low back 
pain. 
Secondary 
outcome: 
Pain 
Methods 
Prospective cluster, 
randomized control trial. 
Subjects: Healthy office 
workers with lower than 
normal trunk extension 
flexibility or trunk muscle 
endurance. N= 563, 
randomly assigned at 
cluster level (12 clusters, 6 
for intervention and 6 for 
control), computer 
assistance for 
randomization, either to 
intervention (n= 282) or 
control (n= 281). Subjects 
completed a self-
administered 
questionnaire and 
received a physical 
examination prior to 
enrollment. Psychosocial 
factors measured by Job 
content Questionnaire. 
Reminders on cell phone 
for exercises.  
Intervention 
Exercise program 
which included daily 
stretching exercise 
(1-2 minutes per 
session twice a day 
at workplace) and 
twice week muscle 
endurance training 
(6-8 min per week 
at home). 
Findings 
Measures: Incidence of low back pain was 
collected using a diary collected from 
participants monthly. Pain intensity measured 
using VAS. Those who reported incidence of 
low back pain were measured on their 
disability level using RMDQ and quality of life 
and health status by the Medical Outcome 
study short form survey version 2.0. To 
determine whether trunk movement and trunk 
muscle endurance varied over time one way 
ANOVA was performed on intervention and 
control groups separately. Independent t-tests 
used. Kaplan-Meier survival curves and relative 
risk for intervention and control groups 
calculated using survival analysis methodology. 
The Cox proportional hazards model was used 
to calculate hazards ratio for the intervention 
with respect to incident cases for LBP.  
Over 12 month follow up period, 8.8% in 
intervention group and 19/7% in control group 
developed incidence of low back pain. Hazard 
ratio showed protective effect of exercise 
program for low back pain (HR = 0.37, 95% CI 
0.22-0.64) after adjusting for biophysical 
factors. There was no significant difference in 
Conclusion 
Simple exercise 
program, easy 
to implement, 
cost effective. 
Brochure 
developed with 
advice from 
health 
professional. 
Limitations: 
Study 
conducted in 
healthy and 
physically active 
office workers 
with lower than 
normal trunk 
extension 
flexibility and 
muscle 
endurance. 
Thus caution 
needs to be 
exercised when 
extrapolating 
1C 
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intensity, 
disability 
level, quality 
of life and 
health 
status. 
 
 the health outcomes of pain intensity, 
disability, physical and mental health reported 
by those having LBP in the intervention and 
control groups.  
 
the results to 
others. There 
was no blinding 
of all 
participants to 
treatment 
allocation. Also 
the nature of 
several 
biopsychosocial 
factors and the 
diagnosis of LBP 
were subjective 
which might 
have led to 
inaccuracy.  
 
7. 
 
Author 
Tullar, J. M., 
Brewer, S., Amick, 
B. C., Irvin, E., 
Mahood, Q., 
Pompeti, L. A., 
Wang, A., Van 
Eerd, D., Gimeno, 
D. & Evanoff, B. 
(2010). 
Occupational 
safety and health 
interventions to 
reduce 
musculoskeletal 
symptoms in the 
health care sector.  
Purpose 
The purpose 
of this article 
was to 
conduct a 
systematic 
review of 
literature to 
find if 
occupational 
safety and 
health 
intervention
s to reduce 
musculoskel
etal 
symptoms in 
Methods 
Systematic review of 
literature from various 
databases on  
16 studies selected for the 
review based on content 
and quality. Sample size 
tended to be small and 
varied from 45 to 1239.  
Medical Subject Headings 
(MeSH) and free text 
terms were identified and 
combined to search the 
following databases: 
MEDLINE, EMBASE, 
CINAHL, Academic Source 
Premier, PsyclNFO and 
Interventions 
The most common 
intervention 
identified was 
multicomponent 
patient handling (3 
of 16) and exercise 
interventions (6 of 
16). Majority of 
interventions 
included some type 
of training (13 of 
16). A 
multicomponent 
intervention 
included a policy 
that defines an 
Findings 
Moderate level of evidence was obtained for 
exercise interventions and multi-component 
patient handling interventions. There was 
substantial heterogeneity in physical exercise 
interventions ranging from muscle training to 
endurance training.  
Participation rates were not provided in 
almost half of the studies (7/16). When 
participation rates were provided they varied 
between 44%-100%. 
Conclusion 
Available 
evidence was 
insufficient to 
assess 
effectiveness of 
interventions. 
The term 
insufficient 
refers to low 
number of 
studies and not 
the intervention 
quality. There 
was no 
evidence that 
any 
1 b 
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health care 
and to 
evaluate the 
effectiveness 
of specific 
intervention
s. 
Business Source Premier. 
Search terms were 
identified for three broad 
areas: Occupational 
Safety and health 
intervention healthcare 
setting/worker and 
musculoskeletal health. 
Data were extracted by 2 
independent reviewers by 
reading and recording 
details from each paper. 
Summary tables to inform 
evidence synthesis and to 
develop overall 
conclusions were then 
made. 
 
organizational 
commitment to 
reducing injuries 
associated with 
patient handling, 
purchase of 
appropriate lift or 
transfer equipment 
to reduce 
biochemical hazards 
and a broad based 
ergonomic program 
that includes safe 
patient handling and 
or equipment usage.    
intervention 
had negative or 
deleterious 
effect. Given 
the moderate 
level of 
evidence 
exercise 
interventions 
and multi 
component 
patient handling 
interventions 
are 
recommended 
as practices to 
consider.   
8. 
 
Author 
Van Eerd, D., 
Munhall, C., Irvin, 
E., Rempel, D., 
Brewer, S., Van 
Deer, B. A. J., 
Dennerlein, J. T., 
Tullar, J., 
Skivington, K., 
Pinion, C. & Amick. 
B. (2016). 
Effectiveness of 
workplace 
intervention in the 
prevention of 
upper extremity 
Purpose 
To update a 
systematic 
review 
evaluating 
the 
effectiveness 
of workplace 
intervention
s in the 
prevention 
of upper 
extremity 
musculoskel
etal 
disorders 
Methods 
Systematic review process 
developed by the Institute 
for Work & Health was 
used. 6 electronic 
databases (MEDLINE, 
EMBASE, Cumulative 
Index to Nursing & Allied 
Health Literature 
(CINAHL), Canadian 
Centre for OHS’s CCINFO 
web, Cochrane Library, 
and Ergonomic Abstracts) 
were searched (January 
2008 until April 2013 
inclusive) yielding 9909 
Intervention 
Quality was 
assessed using 16 
methodological 
criteria within the 
following broad 
headings: Design 
and Objectives, 
Level of 
recruitment, 
Intervention 
Characteristics, 
Intervention 
Intensity, 
Outcomes, and 
Analysis. 
Findings 
Strong evidence for workplace based 
resistance training in reduction of upper 
extremity MSD. 
Moderate evidence for use of stretching 
programs in preventing upper extremity MSD. 
Conclusions 
Further 
research 
warranted. 
A meta-analysis 
was not 
conducted due 
to the 
substantial 
intervention 
heterogeneity, 
different 
workplace 
contexts and 
study designs. 
Instead, a best 
1 B 
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musculoskeletal 
disorders and 
symptoms: An 
update of the 
evidence. 
and 
symptoms 
non-duplicate references. 
26 high-quality and 
medium-quality studies 
relevant to research 
question were combined 
with 35 from the original 
review to synthesize the 
evidence 
on 30 different 
intervention categories. 
Each article was 
independently assessed 
by two reviewers, who 
were required to reach 
consensus on all criteria. 
Where consensus could 
not be achieved, a third 
reviewer was consulted. 
The study designs 
included randomized 
controlled trials (n=9), 
cluster-randomized 
controlled trials (n=12) 
and nonrandomized 
trials with a control group 
(n=5).  
evidence 
synthesis (BES) 
approach 
consistent 
with the original 
review  was 
used. Also 
publication bias 
was not 
addressed. 
9. 
 
Author 
Von Thiele, S. U., 
Lindfors, P. & 
Lundberg, U. 
(2008). Health 
related effects of 
work site 
interventions 
Purpose 
To examine 
the health 
related 
effects of 
two worksite 
intervention
s: physical 
Methods 
Randomized control trial. 
6 workplaces were 
randomized to a) 2.5 hour 
/week mandatory physical 
exercise of middle to high 
intensity during 
workhours, N = 62, b) 
Intervention 
All of the health 
checkups followed a 
standardized 
protocol and 
involved the 
sampling of blood 
and measurements 
Findings 
There was a significant increase in physical 
exercise in all three groups over time (P<0.001 
for the physical-exercise group, P<0.001 for 
the reduced-workhours group, P<0.001 for the 
reference group). The time × group interaction 
effect [F(4, 310)=82.33, P<0.001] with posthoc 
tests showed that the increase in the physical-
Conclusion 
Small sample 
size. 
Study 
conducted in 
Sweden with 
cluster 
randomization. 
1 c 
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involving physical 
exercise and 
reduced work 
hours.  
exercise and 
reduced 
workhours 
on women 
employed in 
dentistry. 
reduction of full time 
weekly hours from 40 to 
37.5, N = 50, c) control. 
Total 177 women 
participated, biomarkers 
and self-rating 
questionnaires obtained 
before intervention, 6 and 
12 months after the 
intervention. 
Tools: Nordic 
questionnaire and 
demographic tool. To 
examine the effects of the 
interventions on the 
outcome measures 
 repeated-measures 
analyses of variance 
(ANOVA), at three time 
points (T1, T2 and T3) 
for the self-ratings and 
two time points (T1 and 
T3) for the biomarkers 
and cardiovascular 
measures was done. The 
significant main effects of 
the time and interaction 
effects were followed by 
posthoc tests. Internal 
consistency coefficients 
(Cronbach’s alpha) were 
computed for all of the 
measures that included 
two items or more. 
of the waist-to-hip 
ratio, blood 
pressure, and 
heart rate. Waist 
circumference was 
measured at the 
narrowest point 
between the rib and 
iliac crest, 
and hip 
circumference was 
determined at the 
maximal 
buttocks; these 
measures were used 
to calculate the 
Waist-to-hip ratio. 
exercise group was significantly greater than in 
the other two groups (physical-exercise versus 
reduced-workhours: P=0.024; physical-exercise 
versus reference: P<0.001). The mean 
levels of physical activity (of low intensity) 
increased, starting at a level corresponding to 
approximately 3–4 hours of weekly physical 
activity [F (2, 158)=16.54,P<0.001]. The time × 
group effect approached significance 
[F (4, 318) =2.13, P=0.077]. A significant 
interaction effect emerged for the waist-to-hip 
ratio (P=0.02), the posthoc analyses revealing 
that the waist-to-hip ratio increased in the 
reduced-workhours group [F (1, 42)=11.7, 
P<0.001]. 
There was increased level of physical activity 
and exercise in all groups, but significantly 
higher in the first group. Repeated measures 
analysis of variance showed significant 
interaction effects for glucose, waist to hip 
ratio, and work ability and trends for upper 
extremity disorders. Posthoc analysis showed 
decreased glucose and upper extremity 
disorders in exercise group and increased high 
density lipoprotein and waist to hip ratio 
among group with reduced work hours. 
Interventions involving a modest reduction in 
workhours seem to be more effective if these 
hours were used for physical exercise. 
The working 
conditions 
might be 
different from 
US. 
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10. 
 
Author 
Zebis, M. K., 
Andersen, L. L., 
Pedersen, M. T., 
Mortensen, P., 
Andersen, C. H., 
Pedersen, M. M., 
Boysen, M., 
Roessler, K., 
Hannerz, H., 
Mortensen, O. S. & 
Sjogaard, G. (2011). 
Implementation of 
neck/shoulder 
exercises for pain 
relief among 
industrial workers: 
A randomized 
control trial.  
Purpose 
The purpose 
of this study 
is to 
evaluate the 
effects of 
implementin
g strength 
training at 
workplace 
on non-
specific neck 
and shoulder 
pain among 
industrial 
workers. It 
also aims to 
describe the 
implementat
ion process 
and the 
adherence 
to the 
program. 
Methods 
Cluster randomized 
control trial in Denmark 
involving 537 adults for 20 
weeks from occupations 
with high prevalence of 
neck and shoulder pain 
(Laboratory workers). The 
primary outcome was 
changes in self-reported 
neck and shoulder pain 
intensity (scale 0-9). 
GLIMMIX procedure of 
SAS version 9.2 for 
statistical analyses. 
Outcome measures: 
Nordic questionnaire 
Interventions 
Participants were 
randomized to 20 
weeks of high 
intensity strength 
training for neck 
and shoulders 3 
times a week for 20 
minutes (n= 282), or 
a control group 
receiving advise to 
stay physically 
active (n= 255). The 
strength training 
program followed 
principles of 
progressive 
overload and 
periodization. 
Experienced 
exercise instructors 
were present at 
every other training 
session. Exercise 
locations were close 
to the work area.  
 
Findings 
85% of participants followed the strength 
training program on a weekly basis.  In the 
training group compared with control group 
neck pain intensity decreased significantly (-
0.6, 95% CI, -1.0to -0.1) and shoulder pain 
intensity tended to decrease (-0.2, 95% CI, -0.5 
to 0.1, p=0.07). For pain cases at baseline with 
pain intensity <3, the odds ratio in the training 
group compared with the control group for 
being a non-case at follow up was 2.0 for neck 
and 3.9 for shoulders. 
Conclusion 
Specific 
strength 
training 
reduced the 
overall level of 
neck pain 
among 
industrial 
workers. The 
finding from 
this study is 
translational to 
the working 
population with 
repetitive work 
exposure and a 
high prevalence 
of pain 
symptoms.   
 
1 C 
 
 
FEASIBILITY OF AN EVIDENCE-BASED STRETCHING PROGRAM 62 
Appendix D. Conceptual/Theoretical Model 
Nola Pender’s Health Promotion Model 
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Appendix E. Intervention 
Stretching Exercise Brochure 
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Appendix F. Timeline 
 
 
Appendix G. Data Collection Tools 
VASP 
 
 
 
 
 
FEASIBILITY OF AN EVIDENCE-BASED STRETCHING PROGRAM 65 
ProQOL 
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Pre-screening tool 
1. First name: …………………………………………….      
                            
2.  Last Name: ………………………………………………………….. 
 
3. Age: …………………………………………………… 
 
4. Race: American Indian/ Asian/ Native Hawaiian or Pacific Islander/ Black or African-
American/ Caucasian/ More than one race/ Unknown or not reported. 
 
5. Gender: Female/ Male/ Not identified 
 
6. Title: RN or LPN/ PCT/ Clerk 
 
7. Years of experience as a Healthcare workers: 
…………………………………………………………………… 
 
8. What is your typical length of shift in hours? 
…………………………………………………… 
 
9. Do you consider yourself leading a sedentary life style, moderately active lifestyle or 
active lifestyle: Sedentary lifestyle/Moderately active lifestyle/ Active lifestyle. 
 
10. Do you have any serious medical conditions like cardiac or pulmonary disease limiting 
your participation in a stretching program? Yes/ No 
 
11. Do you have chronic pain requiring the use of pain medications?  Yes/ No 
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12. In the past year have you experienced musculoskeletal pain in your neck, shoulders, arm, 
wrist, back or knee in relation to your occupation?  Yes/ No 
 
Program Evaluation 
1. Rate this program on a scale of 0- 10 ( 0 = did not like at all, 5 = neither like nor dislike, 
10 = really liked this) 
 
2. Did this program prompt you to participate in any exercise program or change your life 
style? Yes/ No 
Appendix H: Informed Consent 
 
Title of Study: Feasibility of an evidence-based stretching program on healthcare worker pain 
scores and professional quality of life 
Principal Investigator: Lija Gireesh, MSN, APRN, FNP-BC 
Contact Phone Number: 302-733-1512 
Introduction 
You have been asked to take part in a clinical research study on feasibility of an evidence-based 
stretching program on healthcare worker pain scores and professional quality of life. Before you 
agree to participate in this study, you need to know the risks and benefits so you can make an 
informed decision. This process is known as informed consent. This consent form describes the 
purpose, procedures, possible benefits and risks of the study. Your researcher will discuss the 
clinical research study with you. Clinical research studies include only people who choose to 
take Part. Please take your time to make your decision. Discuss it with your family and friends 
and health care team. Please read this document carefully and if you have any questions, you can 
ask your researcher for further explanation. 
The person responsible for this study at Christiana Care is Nurse Practitioner Lija Gireesh, a 
DNP student at Drexel University.   
Why is this study being done? 
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The purpose of this study is to implement and evaluate the effects of an evidence- based 
stretching program on generalized pain scores and professional quality of life among health care 
workers. 
How many people will take part in the study? 
About 60 people from nursing units 5A and 6A will take part in this study.  
What is involved in the study? 
You will be asked to complete a pre-screening tool via e-mail which will collect demographic 
information (last name, first name, position/title, age, sex, race, number of years of experience as 
a healthcare worker, typical length of shift, engagement in any physical exercise outside of work, 
serious medical conditions limiting participation in an exercise program like cardiac or 
pulmonary disease and chronic pain). You will also need to complete a questionnaire regarding 
pain and professional quality of life if selected to participate in the study. The intervention for 
this study is a 10 minute stretching program available for you at your breakroom at a time agreed 
upon by your manger (10: 30 am for 5A and 2 pm for 6A) . At the end of four weeks a 
questionnaire will be sent to you electronically to collect data regarding pain scores, professional 
quality of life as well as program evaluation.  
What are the risks of the study? 
There might be psychological or physical risks to study subjects.  Thinking about the questions 
regarding exercising, serious medical conditions, and pain could cause you to feel some anxiety.  
Performing the stretches could cause physical risks. 
Are there benefits to taking part in the study? 
If you agree to take part in this study, it is possible that you may not benefit. The researchers’ 
hope the information learned from this study will benefit the healthcare workers. 
Can I stop being in the study? 
You can stop being in the study at any time. If you agree to participate in the study, you still have 
the right to withdraw at a later time. In addition, at the time you withdraw you have the right to 
refuse to allow future information about you to be collected and used for the research study. 
Your participation is voluntary. 
What about Confidentiality? 
Records will be kept in a locked file and electronic information will be coded and secured using 
a password protected file. There will be no information that may identify you on any report 
published. The information that we will be collecting for the purpose of this project is your 
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name, age, sex, race, title, number of hours worked per shift, activity level, serious medical 
conditions, and pain. 
Will I get paid for being in this study? 
You will not get paid for taking part in this study. 
What are the costs? 
In the case of injury or illness resulting from this project, emergency medical treatment is 
available, but will be provided at the usual charge. No funds will be offered to compensate you 
in the event of injury.  However, by signing this document, you are not giving up any rights you 
have to pursue legal remedies for injury resulting from participation in this project. 
What are my rights as a participant? 
Taking part in this study is voluntary. You may choose not to take part or may leave the study at 
any time. Leaving the study will not result in any penalty or loss of benefits to which you are 
entitled 
Who do I call if I have questions or problems? 
For questions about the study or a research-related injury, contact the researcher Lija Gireesh at 
302-733-1512.For questions about your rights as a research participant; contact the Christiana 
Care Institutional Review Board at (302) 623-4983. 
 
Consent 
 
Your signature below indicates that you have decided to volunteer to be a participant in this 
project and that you have read and understand the information provided above. You will be given 
a signed and dated copy of this form to keep. 
 
 
_________________________________________ _________________ 
Signature of Research Subject                                   Date 
 
_________________________________________ 
Printed Name of Research Subject 
 
________________________________________ _________________ 
Signature of Person Obtaining Consent                   Date 
 
